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M28419)^CD/}n^ O^T&£>p 1 0 7 (Cell 66, 1155-1 164, 1991; Genes Dev. 
7/7A, 1 1 1 1-1125, 1993;GenBank Acc.No. L14812)^p 1 3 0 (Genes 
Dev. 7/12A, 2366-2377, 1993; GenBank Acc.No. X76061) <Dmi&tZ<&%lT* $> 0 . 
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^7'J>/CDKfflS^A7 7 7- : 
50mM HEPES 
15mM MgClj 
ImM DTT 

0.02% Triton X 



WO 01/1 1367 PCT/JP00/0S21 9 



11 

ImM EGTA 
5mM ATP 
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94^ ^jfiltt. B.M.Turner and G. Fel lows, Eur. J. Biochem. 1 79, 131-139, 1989, 

S.Muller et al. Molecular Immunology Vol 24, 779-789, 1987, 
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^A) ^ffl^T*fM-r^>C<h^pJ^T*^>o $)^>^«U >^{L^y^KT*^L 
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H/&E?y«u khRB^>/^Kl:E^ti&ifi. T&tD*., te©«K::fcttS 
RB^W^lO^D^'tLTH pl07^pl3 0«Ti55. Z\tl*> 
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h - ^^^7— > (keyhole limpet hemocyanin)!?y^fiJ#l£tl<5>« 
7-9 >rt#K£(D&mm&(Dlttb<DtemQBK£ UT« m-T l/-f ^ K^>\AT 

ST, R B ^ >/S*K£SI©« 'J >»fl:»fl[0«HS:^«)fc«jfi©4ga*Ba|-r 

Atf, ^^'J>Dl/CDK4tl RB^>/\°^K©7 8 0^<7)iriJ >^S, 
7 9 5tO-t'J>SS, 8 1 lfi:©^U^-->SS&^lCi:LTU>'K{k*tHI 
fr'T'ho —Jj. t<^'J>B/CDK2lt 4fc^'J >tfWi3 5 6fi©7 

C R B ^ >A^M{Ci3tt-5N^^ 7 5 7 SSSOfilSSif 

*£<fcK<fc075/&£4#jrrs. S780te, 7 8 0fi©t«J>S 
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CDK2 U >mtt UTI?IEt5 d -T^t3^^^tt> 

wkw^ ^u>/cd K«£#tffcHS5F-r & piHgi4o^^ec^<£ffl © u 

R B ^ >/^SSg t.mW-t ©SJfrte, £tfffl©-f A J T v -fe< ©HClI£f ijffl L 
£T#3 0 ££RB^>/\°^SK£k*:^>fcLT*5ttfcr, Xhl/^h7tv 



*> 

WO 01/11367 



PCT/JPOO/05219 



15 

y^znmn&mmt-r&m&izit. ? >wR<D&#^<DWMi)<ma'tz>$kft 

Z>* W.IZ, ^*\zM*u&&mT io^X&tiit, T\±V>-M7tJ-y%\^ 
*\-T*b*¥£WlzmmTZ>Z.£tfT*%Z>o TztpilZ, R B * >A°^SfSK£iIS& 

mmt£tLT^z>h<D&mm-rz>z\£&T'%z>. f©i#i:o^tfe. — ^tc^> 

MXii, —frtfifc, 7'Dfi'>A, yDf^>G, ^P^-f >A/G (A£G(D 

m^zynzm.) uzzmmtz. ^t>^^mmm^nmr^>z.t^x^^ 0 
r b ^ >;\>7 mmno u >ggfl; i^kdito^ mte<vwm&t±mMmzfo 
cx^mmiztemcDjjmx'tTvz.ttfx^z (mz.it. mmmmmm%L&mfe& 

SJH^¥ ^£ftj£1z>^- (1993) #HS) 8 U>K-ffc$nfcR 
B ^ >/t ^7 »lf <£ ©R*tt$j$ott#SI(tt Lfc R B ^ W^Sil^bt 
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U >»^$tlfc R B * >/t^ 'J >KKfcS^i£te©«!lJ£:frJ££ 
iJcktf (b) Sr^tr. 

Wh(Dfcfo&(D^it\Z^\,*xmmTZ>TM 

< A/7yt<l:S^'< RB^W^ISIC'J >^tl/^©S«^t), 5fe 
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•t)\,<D±%i£t. mtt^mmm&<D*z2<Dmmm\ztez*<D&.i!)mm-r 
n^*n u >iwk»* , * * ^ »4R u >mtmm ©at^j u < © x ^ u 

>^75*£te, RT©Ig (a) - (c) Sr^tT. 
(a) t-f^'J>/CDKl^ *i^RB^>Ai?Sl»i€, 
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T & U >/ C D i:RB^>A^ £ (D&M. $5<kZtR B ^ >/1 

<®}<DX?iJ-->tfJjm$. J£TF©IfItf> (a) - (c) £^tf 0 

(b) RB^>A^SSK©lKU>^bU'^;UO^b^. HufBSHtf) «J >M6Yfc« 

(c) &mttr'to<D&w&T\z&iizmm<Dm t ij>mik<DU'<j]s£i£$&Lx, m 
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7 7^-^ &e>l£tct h Cdc25, CdcH ^(DZfn^-^C > 7 t 

Sr^w^^-rsdt^nrigT^s. cine. t,^ u-->^ic=t 
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&&(D&iii\zm^z>M&\ziz. mmtnteutuz. ^ymit^ntzRB^yn^m 

di^T^So #J;U£> 1%H^<DBSA. 43i^aS 0.2-10% ($?£L<te 

1%) (Di/^-^D-x. ^;p/7 h-x^i*(D#'J^--;^^, m&*izm%ii& 

w&<D?>A?m^&ffi±m£^TmQTz>z:tirfT^z> 0 mrnmzm^ ( 
^x*mji&Mizmffl\zmBjiTz>o 

miit. EL ISA felC^S RB &m&(DV >mi£Kj£Ml£1&miZ'D\,*T^lstz.mT* 

&i??yiz\$. mfeizm^tc^y zu— -rjim^co^wttn^mm-r^ 

U ymtU^^tz. ^fcm^. Dl/4 it Cyclin Dl/ CDK4. E/2 fi Cyclin E/ 
CDK2, A/2 Cyclin A/ CDK2, B/l it Cyclin B/CDK1 <7>iia^;b1*£^tl^*TiK 
"To 
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02«, Cyclin B/CDK1 ^^ctf®, M»JK252a(K), Olomoucine(O), 
Roscovi t ine (R) Oi&^yjUco^T EL ISA St'tWlfc^^iLitiTS 

So 

03f3\ Cyclin A/CDK2 £^££^0, EB^J K252a(K) , Olomoucine(O) , 
Roscovi t ine (R)^^<DgaS^i*tc^lr>TELISA feTftWLfc^^LfcHT* 

So 

Cyclin E/CDK2 K252a(KK 01omoucine(0h 

Roscovi t ine (^^^omrnmrnz^x^mm-^mi^itM^^i^itm^ 

So 

85H Cyclin D1/CDK4 &m^tzt£<D. mWM K252a(K) , Olomoucine (0) , 
Roscovi line (O)^©ffiaF^mtO^TELISAffiT^Wb^:ie*^Lfc0-e* 

So 

^6(1 Cyclin B/CDK1 ££H>££^<?X Olomoucine-isomer (OORtf 

U0126(U)om^mCO^TELISA^T*MWLfe^^LfcElT*So 

S7lt Cyclin A/CDK2 &mWzt%<D. m.^M Olomoucine-isomer (Oi)Rtf 
U0126(U)(Z)SS?^fC^^TELISA feT^Lfcjei^LfcglTifeS. 

Cyclin E/CDK2 S:fflHjfc£#<Z\ &&§#J Olomoucine-isomer (OD&tf 

m9te. Cyclin D1/CDK4 £ffltr>&<h€f©, ga$#J Olomoucine-isomer (Oi)Rtf 
UO126(U)Oga^m(C^lriTELISA^T^L^m^Lfe0T^S„ 

ilOU ELISAffii:RIffit©«ftJt«!©IS*&3SbfcHT**. 
EL ISA ?R^ttRIfe^-r. 

13 1 1(1 Cyclin/CDKIStt^TSiaaFSIOIiioucineORa^m^ELISAfe 
^1211 Cyclin/CDKStttC^-rSfiSJWRosocovitine ©M^m^ELISA 
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^1 3te, Cyclin/CDKStt(c*f-r^>ia#^J01moucine-isomer (E>M&&*£ 

( l ) fegEHCotesa 
(a) ^:/^K<Df£gi 

6 12fiOtUX 7 8 0fi©t>JX 8 0 7^©irU >«r J en^tl^tl l OTCD 

phospho-pRB-T356 : SFETQRT (p) PRKSNLC (iH^"J#^ : 1) 
PRB-T356 : SFETQRTPRKSNLC (B2^J#^:2) 
phospho-pBR-S612 : YLSPVRS (p) PKKKGSC (@H^IJ#^:3) 
PRB-S612 : YLSPVRSPKKKGSC (SE?»J#-S§- : 4 ) 
phospho-pRB-S780 : TRPPTLS (p)PIPHIPC (gE?0#^:5) 
PRB-S780 : TRPPTLSPIPHIPC (gE?«#^ : 6) 
phospho-pRB-S807 : GGNIYIS(p)PLKSPYKIC (K?>J#-J§- : 7 ) 
PRB-S807 : GGNIYISPLKSPYKIC (E^J#-^:8) 

ltz. s(p), T(p)(i-en-?nu>^bt'j>^i, v >mtxu*->mm&7K 

-To 9 0%a±O«ST»5Ct$HPLCI:«k0«gbfc. phospho-pRB-T356 
lithRB^y/t^S© 350#g^e> 362 #g£TtfX phospho-pBR-S612 « 606 
#S^e> 618#g£7?tfX phospho-pRB-S780 « 774 #Bj&>£ 786 #B£T<ZX 
^•LTphospho-pRB-S807 te801 #Bt^£> 815 #g ST©75 J WMM\Z^^ 
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(b) ^HC+tUJ-^W^I^A 

ft&mLTZ>frlsb\Z, ^)>mit^y'^Y (phospho-pRB-T356, -S612, -S780, 

h-^\^Ei>y-> (keyhole limpet hemocyanin (KLH)) £^W£S-a-£-t*7io C 
tlbO J- H £ KLH lc m-T $ K^OV-f ;P-N- tHD + y^^y 

— 5 KXX-^JU (m-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS)) £ 

(c) %>&M<Dmm£$L&jjm 

^^UT-^>/t^KKLH <h^-nt^-&L7c^^H (^^H-KLH) 10 wg 
(100/il)$:^^7;(DllHlfe7iO<O^lM<hLTfflV^c 1. 5 ml ^a.— :/T> 100 
U\ ©7 0-f>h^Ti/zL/N'>h < Ji^y^H-KLH (3-100^1) 3:1ml ~>U> 

T ^ 7; (Ba I b/c) \Z& U >m<b^ Zf J- KtJya/OhCDIT^y 

a>£26 y-vai>fif^fflL.Ta#*L,^o 1 ji^CTchtc 1 IhK -&ir4 

*<£9 50—100^1 SgjfilU ELISA&{C<i;«9trL^^ffi^5ilSLfco 
(2) phospho-pRB-T356. phospho-pRB-S612, phospho-pRB-S780, 

phospho-pRB-S807 lZMT^=E / ? □— :h;Ptri#:©ffr& 
(a) /WT'iJK-T©^ 

(hypoxanthine, aminoprerin, thymidine) ir v- 3 >TfTo^Co /W^'J H- 

Srffi^fcELISA&KcfcO, # U >mit^-7°9- K (pRB-T356. pRB- 
S612, pRB-S780, pRB-S807) J; 0 t> U >^-fb^^ H (phospho-pBR-T356, 
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phospho-pRB-S612, phospho-pRB-S780, phospho-pRB-S807) Iztt LT^J&t£(£>i#5 
(b) m.*(DW&£.$iW(Dftm. 

7c*£, v^XOMJ^fcai^Lfeo ZW^'J h*-v£&£fT3 1 0 Shu{' lml <7X 
3Sbu(C0.5 ml O^UX^>(Sigma)^-7^Xlca#tbT*5V^ 0 l~2i!fl^ 

^{CPBS iZSfffiikZ^tzm. protein At77D _ X(7 7 )V~ r ?z/7 : %t?§&) LW.'a 
te&m&tE^tz. S^tC protein k±7 t n-Xfrb>trii£%:mtii2 J &tz 0 
(3) trL^iffi^i^Stt©^ 

^•/^h*^ 10Mg/ml f~fc£<fc?tCPBS t'fg^U ELISA ffl^-f ^ O^-T ^~ 

^^K?§J0cSrRS5#, 1 %B SA-0. IX Tween 20-PBS £ 1 *J 3L)\,%>tz. 0 200^ 1 

*SS»L£:trL#£ 0. IX Tween 20-PBS T^^DT#fRbfe» *&JRLfc-£-fte» 

7c o -^SJS^> Sfc?£?K£ffl^T, €r«7:n;l/£PBST4lHlEU:, + 

#lCtfe#L7Co 0. IX Tween 20-PBS T 3000 ^|RL^7tS# "7 iJ-hf ^U^v^* 
-if (HRP)^^^^^ IgG (H+L)tt# (MBLftl3 3 0) *&t> zt)\<\Z 
100tfl-3O#aEU iSI:iHWl/fc(-W). —JfcJEJSftRlfilfc, PBS 
TSfc#L/£:gL 750 wM TMB (Tetramethylbenzidine) I ^oiJU&fcD 100 

AilSfebPU 3 0tT5~2 0#B«6fi$'&£ (fg&SJSO . 1. 5 N H 3 P0 4 £ 100 
xzl 0*Ojn^fe£j££f?lk£ii\ T-f ^ □ ^-f ^-y U- h U - ^-Sffl ^T, 
450 mnlZ&U&v&ytm&fflfelstzo 
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C^»2] QfrtikX-V-^ 2 V >T> 1/CDK4, ^^U>E/CDK2. 
1t'f^U>B/CDK10fW 
(1) PCRfe{Cj;-5it<^ U >, CDKOcDNAJM 

#U-f7'J>> CDK<Z)±gcDNA OTf:^t7 7l'T-^ 

f£gg LJt. ^ U >*3«fc XSC D K CD cDNA <Dm&mm&k<D7 2 -tyi/ 3 > 

-)->K— TGenBank ICli^ntl^. 
1M ^ U >D 1 : X5S738 
1M£ »J >E : M73812, M74093 
■f--r ^ U >B : M25753 
CDK 1 :X05360 
CDK 2 : X61622, X62071 
CDK4 : NM_000075 

7*7-h*y7'fT- (hcy-Dl Fl) : 5' -ATA GGA TCC ATG GAA CAC CAG CTC 
CTG TGC-3' (SH^iJ#-^ : 9) (5* ft !!l 3 ~D(D^M (ATA) tt$iJ^iMi^n?| 
\ZftttZ>tz$><D%(D 0 5'ifl4#S^e> 9#S(GGA TCC) ttttl&BMt Bam HI 

ho ) 

'JA-^^'fT- (hcy-Dl Rl) : 5' -ATA CTC GAG GAT GTC CAC GCT CCG CAC 
GTC-3' (S2^J#-^ : 10) (5* M3^)<Di&m (ATA) ttffll&B&ftLS&nftK: 
*><&. 5' #J4#@^ b 9 #@ (CTC GAG) tefrJKSim Xhol +f-T 

ho ) 

<1M * U > E ig^ffl 7 ^ < v-> 

7*7— K7*7<T- (hcy-E Fl) : 5" -ATA AGA TCT ATG AAG GAG GAC GGC GGC 
GCG-3' (@E?'J## : 11) (5' M3o<Z)i£g (ATA) (WljU^flil; 
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ftlD^ZfrVXDhV. 5 , tt4#Bj&»5 9#g(AGA TCT)«0M^Bgl II -th-f 

ho ) 

U/t— X^-fY- (hcy-E Rl) : 5' -ATA CTC GAG CGC CAT TTC CGG CCC GCT 
GCT-3" (Wf : 12) (5' fid 3 T> ©£31 (ATA) lil^m^Rif; 
fT^bit £fc o 5'#j4#@^e. 9#@(CTC GAG) MJ^m Xho I +>--f 

ho ) 

<im ^ u > b y 7 -f V— > 

7*-V — ^y7-1"7- (hcy-B Fl) : 5' -ATA GGA TCC ATG GCG CTC CGA GTC ACC 

agg-3' (@h^ij#-^ : 13) (5' m3*D<D&m (ata) teMmmmi&m&Hmiz 
fr-fr^zrzsbcDho). 5'#j4#a^e. 9#@(ctc GkG)te$mmmxhoi 

ho ) 

U/W^7-f7- (hcy-B Rl) : 5' -ATA CTC GAG CAC CTT TGC CAC AGC CTT 
GGC-3" (SH?IJ## : 14) (5' #j3 0tf>i&S (ATA) tt$!IES5^a&R^J- 
ftt}-£Z>tz&<D$><D 0 5'#i4#e*^ 9#g(CTC GAG)«0J|5g^^Xho I 

ho ) 

< c d k i mmm y^-r > 

7* y— H/7<7- (hCDKl Fl) : 5' -ATA GGA TCC ATG GAA GAT TAT ACC AAA 

ata- 3' mmm^: 15) (5' w3-D<Dmm am i^wiunti: 

?T*rfr CD 0 5 , <|ij4#@^t > 9#@(GGA TCC) ItfflmMm Bam HI +h< 

ho ) 

U A — X7°z?-i T — (hCDKl Rl) : 5' -ATA CTC GAG ACT CTT CTT AAT CTG ATT 
GTC-3' (gfi#J#^ : 16) (5' #J3 0CD&S (ATA) IttfflV&M^&W&FiffiiZ 

nt>^^>rztb(Dh(D 0 5*#j4#a^e> 9#§(ctc gag) itmmmm xhoi ^ 

ho ) 
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< c d k 2 mmm 7 ? -r > 

7*7- K^'fT- (hCDK2 Fl) : 5'-ATA GGA TCC ATG GAG AAC TTC CAA AAG 
GTG-3' (E?U#*§- : 1 7 ) ( 5 ' M 3 ^(D&SCATA) «$41g^MS<£rR?t^ff 
*3-&Sfc86©feO. 5'#j4#g/^b 9#g(GGA TCOtefrMSi^Bam HI it< 

ho ) 

U A — V — (hCDK2 Rl) : 5' -ATA CTC GAG TCA GAG TCG AAG ATG GGG 

tac-3 ! (m&mn: is) (5' ffl3O0ii (ata) ^M^wmmm^Rmic 

fTfc>i*5fc«X&t>©. 5'#j4#g^e 9#g(CTC GAG) teiUflfESiiSt Xhol If -f 

ho ) 

< C D K 4 iiipgffl 7 7 <i V-> 

7*7— h*^7-f7- (hCDK4 Fl) : 5' -CAT GGA TCC ATG GCT ACC TCT CGA TAT 

gag- 3* (g2^j#^: 19) (5' m 3 oo^sccat) ummmvmsinmzft 

t?-&Z>tz&<Db<D. 5' #J 4 # g 7^ £ 9 # g (GGA TCC) tefflWMM BamHI "tf-f 

ho ) 

U/N*— X^7<T- (hCDK4 Rl) : 5' -CAT GTC GAC CTC CGG ATT ACC TTC ATC 
CTT-3.' (gH?J#^ : 2 0) (5' M 3 3><DikS(CAT) tefflmMm%kW&Rm\Z?rt> 
-SZrzltXDhO. 5* A4#g>£9#g(GTC GAC) tefaJPESIlSt Sail iM ho ) 

(b) ^F2»DNA©aSSa 

tH^UX CDKO^ficDNA^PCRSTiiitS-r^)7tJ6<7)^Si<hLT. k 
Mi3B*5l50ZR75-iaiJia©cDNA*fflV^. ST, cDNA £f£§rr£fc#K ZR75- 
1 i«£9 7xy-;P-^*^>7>^;7*r--7>fe (-«y^>-7— >, ISOGEN) 

(c) PCRSJ&O&fr 
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PCR Rfolt£JCF<D 3 m%(D3kfr-e'tr-o fz 0 

1 ; 9 5t5^ (^14) , 5 2^1^ (7~-)l) , 7 2"C2 5MW (# 

2 ; 9 4t3 0fFI Qfctt) , 6 2t3 0#f| (T~-;W , 7 2t2^ 

£3 

3 ; 72t:i OftrnZlV-tZJl 

ILDNA £7#D-X^PTm^Kb£^> Geneclean (BI01 01 #M) L 

fee «ssdna cRm-®(Dm^mtmcum&m\z£ omit^ 

pFASTBACHT ^^-(G I BCO BRL #M.) 7-^ a > LTc^ TMolecular 

Cloning (Sambrook et al., J& (1989) Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, NY)j OMCfoTM (DH5a) W&mW 

MS» L pFASTBACHT ^£ ^ — (pFASTBAC-n6h i s-hcyD, pFASTBAC-n6h i shcyE, 
pFASTBAC-n6h i s-hcyB, pFASTBAC-n6h i s-hCDKl , pFASTBAC-n6h i s-hCDK2, 
pFASTBAC-n6h i s-hCDK4) (DH1 OBAC tt)^h7>^7t- - -> a > U 

Luria (lOg/L 5g/L P#Jittl#j, lOg/L NaCK 12g/L 

3|E5c» 200Aig/ml X-Gah 40Mg/ml IPTG, lO^g/ml J- h :7+h-f ^ ij >, 7^g/ml 

^>^v-r>->, so^g/mi #^-r->>)±-r£W 2 dhiobacf^t«, 

WWh7>X#yy 3 >iaoT, pFASTBACHT fa(D5£mt)±. y hfiV^Z 5. 
K DNA 5 H DNA * CELL FECTIN (GIBCO BRL) ^ffl^T 
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£l>fzo U±0)Mmtm^&iHz BAC-TO-BAC Baculovirus Expression System 
(GIBCO BRL &M) (CctDfTo^o 

(e) i&mmw<Dmm 

TMolecular Cloning (MIS) J <DjJfe\Z$£l±, pFASTBAC-n6h i s-hcyD> 
pFASTBAC-n6h i s-hcyE, pFASTBAC-n6his-hcyB, pFASTBAC-n6his-hCDKK 
pFASTBAC-n6h i s-hCDK2, pFASTBAC-n6his-hCDK4) £3jf§gbfco -^tlbtfW >+r— 

h dna <Dm.w^n<D^^>^—mzm^. •t—v^—^^.>^—-vn-Dtz. a 
->tfizntc cdna ^n^n, +m-^'j>di, im^'J>b, -tj--r^u>E, 

CDK1> CDK2, CDK4"e^^)C<h^Sl^byt» 

(f) m^A^>/t^K^M^ 

Sf9 ^ajBS^r ncm i <D7?xzi\zm£n>7)\,jL>hteVtmiz&T:igmv. ^r<D 
^*tt;^M/^a □ £7-r ;ux^^in^.fco ffilftft 3 ~ 4 b S 

PBSlClSg^U it^$c#£fr^/co ^^HGNy\*u/^7'-(-DTT){C!S-®b, 
LUifi bM^MH^rfToTto ^c^T^L^IS^fTV^ t#^>nfc_hm^Rl^@ 
^■tL*fffi[{'fflV^c. pFASTBACHT^^ — hT«N^#JI:6^ 
©His^S(6xHis)^#lin$n^>o fcbfcBi&cD— M^t^ix^^^ h£ 
fr^Tcm. £t5xHis ^(GIAGEN JC=t 0 ^ >A"^K<7)^^5t^b/c. bJ 
Mi#iIi£Ni-*l/-5^ >^-fe 7 t D-X# ^ A (Pharmacia KilU 
6xHis-Tag ^UTSM^ >A°^K£# ^ AJC^*£-t!:/zo 6xHi.s-Tag te: Ni2* 
ctm^^-r^fc^. *^A©Ni2 + {3m^^^>/^K^*-r-5o 
A^HGN/t^7 7-(-DTT)T^Lrc^ a*M^>/t^S^XUa-y 3 > 
ny77 — (50mM~l M -f 5 ^V— ;k 0.5MNaCh 20mM Tris-HCl pH7. 9) Trj^ttJ 
Lfco -?-<D|&<7M 5 y x /— JKDmS.it. 10mM, 25mM, 50mM, lOOmM, 250mM. 

5oomM v im h^m^mt^-^xmta^ff'Dt^ 



WO 01/11367 



PCT/JPOO/05219 



30 

2n&m&&^&>/^?M&W&?ZWft%mVTi&(50m HEPES (pH7.5), IdH 
DTT, lmM EDTA (pH8.0), 50X^U il U—)V) fdttLT— ®MVf b7c 0 

WStf&W > £ MonoQ 7J 5 A (Pharmac i a *tK) KM L 7c 0 FPLC 
(Pharmacia £ffl^TK3&Sftjfc^>/^«£, 0~1M NaCl lOmM 
Tris-HCl (pH7.5), lmM DTC\ 10X^'J-feP— ;U7?*^ie**Ht^e»^Ftti$ii- 

fe= ^ix^ >:/□ y h-eta 5xHis &imz£ K>^m^nr^m.^pL^ >/V7n& 

ELISA \Z<3zZ>V<1 2 U >D 1/CDK4, +r< * U >E/CDK 
2, If-Y^U >B/CDK liSttaa^3R 
( 1 ) ■JStt«j£ffl*K©fP« 

<&75/KE?!l307aa-405aa, 540aa-645aa, *5«fc^ 723aa-833aa — KfS 
cDNAE^IJSr. 5&5i^£*-pGEX *J3I«l*|-e^;i^5f - s - hy 

>77i7- if (GST) £<Z>M^>A^Jt£LTfggi£i*feo f£l!£-fcb£-e*i 
€n©ltt$:, 75/ ^g2^J«I{3 GST-pRBl , GST-pRB2, GST-pRB3 

pGEX^^ — Trfi, MA^>/^IH GST £©]»^>A£K£LTf£ 
e>n-5. d©GST^md^;i/^^> (GSH) l;JtLT77^-T^-^T 

(D5tm.&mmVtz.W:. ^(DW&Z lXTween20-PBS \Zf&M&. ^tfflCiDl 

d <£> nJi#te#i!j £ GSH-fe 7?D-74B*7A (Pharmac i a ft®) t3ii L . GST- 
p53(l-99)^>/^«£;&7AK:!R3S£ltfc. *^AS:WE Ay 7 7-(10mM 2-* 
JW^hX^y-;K 2mM MgClj, 20mM Tris-HCl pH7. 5)Tifetf^ 
WI^K^GAy 37 7 — (lOmM GSH, 50mM Tris-HCl pH9. 6) Wr&ai L£o 
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mitiZtlfc&ft&W&ltSOm Tris-HCl (pH 8.0), 50X^U -fe U >izMVXM^f 

(2) ssifyu-h^s 

GST-pRBK GST-pRB2, GST-pRB3 £ 20/zg/ml C^Si^C PBS T#|RU 
"T— Bfe^f^L/ic >Sft^ 1XBSA-0. 1% Tween20-PBS £• 1 ^oc^^/tO 200^1 ~? 
( 3 ) 'J >«pffcEJS 

It-f ^ ij >/CDKfflS^A*7 77- (50mM HEPES, 15mM MgCl r ImM DTT, 
0.023; Triton X, ImM EGTA, 5mM ATP) ^{'^-^^(M^^lt-r ^ U >D 1/C 
DK4, -iM^U>E/CDK2, "!t'f^U>B/CDKl)^ lT^t-f^fc 
0£j lOOng £UZ>£ o \Zl$\x.Wfe~7V-Y ^#£(50 til/9xJW. 30rirlPtrB^ 

(4) 

— ^Jfc: PBST5lEl^^ &50fg#fRL£tfLU >&ft^/ ^U-^-Jl 
ia#T356 (1C2), S612 (3C12), S780 (2C4K S812 (5H12) ^^^)V$>tz K) 100/z 

: PBS T' L OIsHJt^.. 40000 fg^UfcH R E ^JrET^X IgG. 
(Immunotechftg[)£:^x;U&£:D 100/z I To^aU tjaTlW^a^ 
— v-3 > L-fco 

fgfe : PBS T 5 [n]Sfc*H£, TMB (Tetramethylbentidine)$:^a:;i/fe^:0 100 
wlfoML> liUTSO^TO^t/:^ 1. 5N H 3 P0 4 ^)l$>Tc K> 100 

(5) $J^£i^ 

S2T^TJ;ol:, fg5!£-fch£&-!M^ U >/X DK J; < 
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SK GST-pRBl GST-pRB2 GST-pRB3 GST-pRB3 
jfrfc T356 S61 2 S780 S807 

D1/CDK4 0.482 1.184 1.076 0.441 

E/CDK2 2.301 1.354 0.092 0.482 

B/CDK1 1.713 1.412 0.199 0.740 

P^fcb 0.030 0.074 0.076 0.052 

mMM4) Cyclin Dl/CDK mSMX 5 U --ysfz/X^ACDffim 
<ELISA &> 

1) ism&teStG- 

CtU>B6fl:RB ; Ey^D^-;i/trt#:|3tt, £m->lC12 (Thr356 
— >4E4 (Ser612 *#Sl$)> £ 2C4 (Ser780 &#tU> 

Hfrfl:RB$i#£PBS T 10Mg/ml IC^U v-f ^ n^l/- h^a^Uc 100 w l 
4tT l5P£FeSK>*^-->3 >L^ 0 ^fc*g$E£iI»mo7c^ 
2. 5%BSA £ratf PBS(5S sucrose, 0. l%NaN3) «£-rj\ 4t, 24B#K^D^^>^ 

2) L>>HMbRjS 

RB 7S jmMM 301aa-928aa £*J»M|*3T GST fusion IfiibT 
Wft>t7 7 0-X> 7^X7^t^D-7 (Pll) &m^T 
nMLtzbOl&m^rc (RB301) 0 Cyclin/CDK^ii. Cyclin D1/CDK4, Cyclin A 
/CDK2, Cyclin E/CDK2, Cyclin B/CDK1 ft^r/X^o. n;H ^X^/St^T, sf9 f*3 
Tfggi$i±, 3A*^h*7A, 7^77^t^O-7 (Pll) Srffl^TfliaaLfc 
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'J>K{tA'7 7 7- (50mM HEPES, 0. 05* triton X, 15mM MgCl 2 , 2mM EGTA, 
200/ig/mI BSA) IZ RB301 (10 wg/ml) , 100/zM ATP. Cycl in/CDK ^r^ioL 
^fi 180^1) , 30«CT30#E:j£$-frfc^ PBS(10X**AS;i^ 350mM NaCl, 
50mM EDTA) £3-7 y-fe-T*fct) 180// 1 l]Q?LTKfo&W±£l£fc 0 
3) 

U >BMbS^tt7«, ' KJ&m& 100 /z 1 "^SMfcBft^U- McSSiDU gfi 

PBS (500mM NaCl, 0, M5 T-ween-2-0) 0.-5/i-g/m-l fit-GST # U ^ -B^JHfitfls^ 

3 >bfc (Zl&KJS) o 5 (Sfc*£$E/PBS (500mM NaCl, 0. IX 

Tween20)(Dm. 20000 {g^§? HRP ^H&tri^ fc'y h IgG St^^T-f ^ ny" V- b<D 
&Ox.)U\Z 100m 1 o'ogsinU ^iST30:SM >=^^— >Lit 
fS) o -?-<E>l£, TMB(Tetramethylbentidine)£ffl^T. ^j&Tf 30 

<RI 

±fBELISA &tmm\Z 0.3^ci r- 32 P-ATP iZ£Z> 0 >mtfcJfc&?T-orcW:, 1 
0%TCA, 0.2XfcfP'J>^hU^AT^^f?jh$i±^o TOfcLytSK^^ 
7.^^^^-tC®^$-&, 2%TCA, 0.023;t o O'J>^^-hU^AT^Om, Wi 

m i tc el isA mz&% u >^<b^»^m(3o^T^To u 

L EL I SA Cyc 1 i n/CDK <£> U >&HLMt£ £ ICS'J^T # -5 © 
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clin A/CDK2, Cyclin E/CDK2 Thr356, Ser612 Cyclin D1/CDK4 it Ser780 
IzmVl&rt&zrLf-. £f c , Cyclin B/CDKUiSer61 2 tCii^i±^^n/co RI 

mtcom-c\ mm<Dtt$t$:ft-Dfzt2z?>. ri &£.mmu-tT'$>z>z\h&^n 

fz (01 0) o ft\Z, Cyclin A/CDK2, Cyclin E/CDK2 tC&^Tte EL1SA RI 

mzttmvx. i ofg^^^«^=b©<h#^^nfeo 

i^JtLTd cdc2, cdk2 i§#^M#gtr&;5 Olomouc ine (IC50=7 u M) , Ros 
covitine(IC50=700nMK U >^{b^^^W75:|S*^JT^^) K252a(PKC IC^TT^ 
Ki=25nMh MEK izn^^mMM U0126(IC50=55nM/ cdk2, 4 \Zltf LTte>10 uM) . 0 
lomouc ine- isomer (Olomoucine \Zl<3~$~ %>f£&^i > h u—)V) <D 5 SxH L?Cc 

0 2~05 (CK252a, Olomoucine, Roscovi t ine <DMM$bMlZ~Dl*X ELISA 

S#n¥WlC 0Dffi(D{£T£:^£:o Olomoucine, Roscovi tine © IC50 H^^CDMT 
^n^-*n7xiM, 700nMTr£>37^\ ^fPJK&tt^&MTteU ^cOM<fcD 10 fg 

uniJ, cn^ISS^ ATP ^#JT'& Tyfe-f^U::.^^ ATPig^ 
\z£-DTm.rf^fcZ>tctbtmx.z>nz> 0 f&:£±<D^(Inhibition of cyclin-de 
pendent kinases by prine analogues. Vesely J., Havliek L., Stnad M. , Bio 
w JJ., Donel la-Deana A., Pinna L. , Letham DS. , Kato J., Detivaud L. , Lec 
lerc S., et al. Eur. J. Biochem. 1994 Sep. 1 224:2 771-86 ATP (D 

m&&\5uM, <£ffiLT^&SK^histoneHl Tr&S ©KM U *mA\Z&l*T 
mi L- Tz. EL I SA ^ T it ATP M 1 00 u M, SK tfi RB T & £ d £ & JKB T tefc I > 



WO 01/11367 



e 

< 



PCT/JP00/05219 



35 

^.fz. Olomoucine, Roscovi tine \t cdc2, cdk2 jt#WffiS£!l~£\ cdk4 fC^tLT 
HEW^*^L<SV^id«S#$nTlriS (Biochemical and cellular eff 
ect of roscovi tine, , a potent and selective inhibitor of the cyclin-depe 
ndent kinases cdc2, cdk2 and cdk5. Meijer L. , Borgne A., Mulner 0., Chon 
g JP. , Blow JJ., Inagaki M. , Delcros JG. , Moulipoux JP., Eur J. Biochem. 

1997 Jan 15 243:1 -2 527-39) 0 *?£WiZ&n&&WgmZZ<Dm&&R&ls 
fc*><7)£fc:ofc (Cyclin D1/CDK4 iZMT Z>m&%)%:\tm<D 3 S^lCJt^Tfg 
vv) 0 £ft. MmMmoymft'ezzrj.^ Olofiioucine- isomer, U0I26 iZ&^Tte. 

££>IC, RI m£mntemW®^<Dnfe&»If&fr£z>i!)\ Olomoucine. Roscovi 
tine, Olomoucine-isomer £:I8^T, ELISA RI ^<Df^~C^K^yJ}^(D^il^.iZ 

•D^Tit^hfz.^z.^, mi i~i 3{c^Tcfc-5ic, mzmmommmm&'&z 
mmm \z^vit^\z. m. u >mt^y°^ h #sut#: ^ fc el i s a & ic ct ^ 

T. "tr-T^ U >D 1/CDK4, tr-f^'J>E/CDK2> -if _ -f i"J>B/CD 
K 1 <DBMSigtt£S!l£T*;L btf-Z^tz.* 31tlSTCne>»^©i£ttaa^Ttt» 
R I 3J P-TMI^^n^:r- 32 P-ATP Sr/BHSfc&K* UMlil^fc? 
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& u y/ c d Km&mmft? zumiz^snz. nmom^^m^o)^^ 
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(b) rb^>/^r8rou >mti"<)v<Dmt&. mmmn<D>j>m<tvtm 

2. £TF<&Xfi£<gtf, tM'* UVCDK^©, RB^>/\°^Ktc^T 
(a) U-fi"J>/CDKll^, iii^RB^W^lSSt^, 

^^sab^^Si^tos^cD^bfciso'uT^ijtj-rsxig 
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(b> RB^>n^nmm<Dm.v>m.{tu^)i(Dmt^:. MtBSKoy >g^#; 
m&mm v ? zm&£<Dfcfo&(Dmkizm-3^T&iitiTz>j:m 

-rn^(D-y--r 2 y >t&5, tt^oi 1-4 o\^nmzuM.<DMj&jtk* 

6. CDK^, CDK1, CDK2, CDK4, i3 J;Z>*C DK 6 TfltJEfc^n* 





y > 


'A/CDK 1 , 




y > 


'A/CDK2, 




y > 


'B/CDK 1 , 




y > 


'D 1/CDK4, 




y > 


D 1/CDK6, 




y > 


'D2/CDK4, 




y > 


D 2/CDK 6 x 




y > 


D 3/CDK4. 




y > 


D3/CDK6, *3j:tf 




y > 


•E/CDK 2 
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8. U >mtmm^^ 5 U >D 1/CDK4T^D> in&^RB^WN^St 

9 . 'J >^<fct^£»J-r3 d «fc)&*T£*$tf*:j&*, ^<D U >^t:SB{i£^<J L 
■5 £ t><DTr& D , ^7£££G&£ U ^ffcTS^I&^-tM' ^ g >/CDKl^' 

^ i triamo^fe 

nfc r b ^ > a- ^ ssg <t os^tt^ ^ t> oi: $> & mutm i - 4 ^-rn^tc 

& r b ^ >/\° ^ hsk t cos^i±^i« n& co-c^ zmmm i - 4 cr> ^fn^ ic 

12. RB^>/^m^i$nw5, mx&i - 4 <Di*-rtifr\zizm 

13. RB^>/\°^KSft^@*srt:£nT^<5, m^mi - 4 <D\,*-fnfr\zu 

14. ta^^^nTv^, m&mi - 4(D^-rnfrizmm.(Dj3m 0 

I 5 R B * >A°^ KSSCD 'J >gHb Ws)V<DMM& EL I SA feti.DfT.a, If 

3<jg i - 4 cr)^-rn^(ziB«c(D^ 0 

1 6. mmm2\zmm<DX2o-->¥j3mz£K)mmTzz.ttfT~%z>it'£ 

1 7. m^4{CfB«cD7.^U-^>^S^^0mglT^d<h^T-^^{L^ 

iotu ymifrznt^yrtzmzttT&ww >mmm<Dm&mmm e 

i 8. ^^**7r^-5, sm&su 6£fz\zi 7 (D^-fnfrizmmofeVkmmm. 
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20. &v >mt®m*>j >mtznx^z>m&iMi 9\zum.<D^Mm e 

2 1. MU>m<t;gg&^ t hRB^>/t-^«{Ci5ttS 3 5 6fi0DXU^-->, 
6 12&(D-trU>, 7 8 0tO-fe'J>, £cfctf8 0 7t0Xl/t->^f,^5p 

MI. 

xm^m^-. 8covi-rn^e>^sT^/^sajii^e»s^$n^«5tc^2 1 izm 

2 3. RB^>/^^HSM<OU>Kfb*a8S:S»SiJ-r5fii#:^tr, g*3fc« 1 - 
4\Z^m<D^ftfr<D-ftfe<DTz.*b<D*ry K 
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SEQUENCE LISTING 

<110> Medical & Biological Laboratories CO., LTD 

<120> Method for Determining of Protein Kinase Activity of 
Cycl in/CDK Complex. 

<130> M3-104PCT 

<140> 
<141> 

<150> JP 1999-221612 

< 1 5 1 > 1-999-08-04 

<160> 20 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 14 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> Description of Artificial Sequence: Art i f i c i a I I y 
Synthesized Peptide 

<220> 

<221> M0D_RES 
<222> (7) 

<223> PHOSPHORYLATION 
<400> 1 

Ser Phe Glu Thr Gin Arg Thr Pto Arg Lys Ser Asn Leu Cys 
15 10 



<210> 2 
<211> 14 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> Description of Artificial Sequence:Arti f icial ly 
Synthesized Peptide 



<400> 2 
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Ser Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Cys 
1 5 10 



<210> 3 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> MOD_RES 
<222> (7) 

<223> PHOSPHORYLATION 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthes ized Pept ide 

<400> 3 

Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Cys 
1 5 10 



<210> 4 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art i f icial ly 
Synthesized Peptide 

<400> 4 

Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Cys 
1 5 10* 



<210> 5 

<211> 14 

<212> PRT 

<213> Homo sapiens 

<220> 

<223> Description of Artificial Sequence.Arti f icial ly 
Synthesized Peptide 

<220> 

<221> M0D_RES 
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<222> (7) 

<223> PHOSPHORYLATION 
<400> 5 

Thr Arg Pro Pro Thr Leu Ser Pro Me Pro His Me Pro Cys 
1 5 10 



<210> 6 
<2M> 14 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial SequencerArt i f ic ial ly 
Synthesized Peptide 

<400> 6 

Thr Arg Pro Pro Thr Leu Ser Pro Me Pro His Me Pro Cys 
1 5 10 



<210> 7 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<220> 

<223> Description of Artificial Sequence:Art i f i c i al ly 
Synthesized Peptide 

<220> 

<221> M0D_RES 
<222> (7) 

<223> PHOSPHORYLATION 
<400> 7 

Gly Gly Asn Me Tyr Me Ser Pro Leu Lys Ser Pro Tyr Lys Me Cys 
15 10 15 



<210> 8 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<220> 

<223> Description of Artificial Sequence:Ar t i f i c i ally 
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Synthesized Peptide 
<400> 8 

Gly Gly Asn Me Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Cys 
15 10 15 



<210> 9 
<211> 30 
<212> DNA 

<213> Homo sapiens 
<220> 

^-2-2-3^ Des'CT i-p-t i-on o f ATti f~i~c~i~al Sequence: Art i f i c i a~i iy 
Synthesized Primer Sequence 

<400> 9 

ataggatcca tggaacacca gctcctgtgc 30 

<210> 10 
<211> 30 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Description of Artificial SequencerArt i f icial ly 
Synthesized Primer Sequence 

<400> 10 

atactcgagg atgtccacgc tccgcacgtc 30 

<210> 11 
<211> 30 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Description of Artificial SequencerArt i f i c i al ly 
Synthesized Primer Sequence 

<400> 11 

ataagatcta tgaaggagga cggcggcgcg 30 

<210> 12 
<211> 30 
<212> DNA 

<213> Homo sapiens 
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<220> 

<223> Description of Artificial Sequence :Art i f i c i a I ly 
Synthesized Primer Sequence 

<400> 12 

atactcgagc gccatttccg gcccgctgct 30 

<210> 13 
<211> 30 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Descript ion of Artif icial Sequence :Ar t i f i c i a i i y 
Synthesized Primer Sequence 

<400> 13 

ataggatcca tggcgctccg agtcaccagg 30 

<210> 14 
<211> 30 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 14 

atactcgagc acctttgcca cagccttggc 30 

<210> 15 
<211> 30 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Description of Artificial Sequence : Art i f i c i a 1 1 y 
Synthesized Primer Sequence 

<400> 15 

ataggatcca tggaagatta taccaaaata 30 

<210> 16 
<211> 30 
<212> DNA 

<213> Homo sapiens 
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<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 16 

atactcgaga ctcttcttaa tctgattgtc 30 

<210> 17 
<211> 30 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Desc r i pt i on of Ar t i f i c i a l Sequence : Art i f i c i a 1 I y 
Synthesized Primer Sequence 

<400> 17 

ataggatcca tggagaactt ccaaaaggtg 30 

<210> 18 
<211> 30 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> Description of Artificial Sequence: Art i f icial ly 
Synthesized Primer Sequence 

<400> 18 

atactcgagt cagagtcgaa gatggggtac 30 

<210> 19 
<211> 30 
<212> DNA 

<213> Homo sap i ens 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Primer Sequence 

<400> 19 

catggatcca tggctacctc tcgatatgag 30 

<210> 20 
<211> 30 
<212> DNA 

<213> Homo sapiens 
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<220> 

<223> Description of Artificial Sequence : Art i f i c ial ly 
Synthesized Primer Sequence 

<400> 20 

catgtcgacc tccggattac cttcatcctt 
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